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REMARKS 



Claims 1-63 were pending. Claims 5, 9, 19-33 and 40-63 have been cancelled 
Claims 1, 6, and 34 have been amended- Claims 64-132 have been added. Therefore, 
claims M, 6-8, 10-18, 34-39, and 64-132 are pending. No new matter has been added. 

Claims 1, 6 and 34 have been amended to clarify the invention. Support for new 
claims 64-132 can be found, for example, throughout the specification as originally filed 
and in claims 1-61 of U.S.S.N. 09/285,395, which was incorporated by reference in its 
entirety on page 1 , lines 9-1 1 of the instant application. 

Personal Interview 

Applicants also would like to thank the Examiner for the personal interview with 
Applicants' representatives on February 4, 2003. The present claims and the arguments 
set forth below with regard to Jennings (WO 94/1 7794, listed on the PTO-1449 filed 
concurrently herewith) were discussed previously during the inverview. 

Patentability of Claimed Subject Matter over WO 94/1 7794 

Applicants claim methods of increasing ATP production of a subject, by 
administering to the subject an effective amount of a creatine compound and an ATP 
enhancing agent. Applicants also claim methods of protecting a subject against oxidative 
damage, by administering to the subject an effective amount of a creatine compound and 
a neuroprotective agent- In addition, Applicants also claim methods and compositions for 
the treatment of amyotrophic lateral sclerosis, Parkinson's disease and Huntington's 
disease in a subject- The methods include administering to a subject a therapeutically 
effective amount of a combination of creatine, a creatine phosphate or a creatine analog 
and a neuroprotective agent. 

Jennings discusses a blend of a glycine derivative, such as creatine, and sugars to 
enhance tissue formation and as a metabolic supplement. Although the reference alleges 
that the glycine derivative sugar mixture would be useful for the treatment of multiple 
sclerosis and dementias, such as Alzheimer's disease, the only examples in Jennings 
describe the formation of tablets. Furthermore, the reference is silent as to which 
ingredient is the active ingredient. The examples described by Jennings contain a 
significant amount of sugar (33% by weight) in combination with creatine. The reference 
does not teach or suggest, that creatine alone or in combination with second agents other 
than the claimed sugars would be useful for a metabolic supplement or formation of 
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tissue. Furthermore, there is no data or other enabling disclosure which w uld teach or 
suggest to an ordinarily skilled artisan that the allegations made by Jennings would be 
applicable to other disease states or compositions which did not contain the glycine 
derivative and the sugar, as described. 

Jennings does not teach or suggest methods for increasing ATP production, or 
methods for protecting a subject against oxidative damage by administering a creatine 
compound and an antioxidant. In addition, Jennings does not teach or suggest methods 
for the treatment of amyotrophic lateral sclerosis, Parkinson's disease, or Huntington's 
disease. 



Amendments to the claims sbould in no way be construed as an acquiescence to 
any of the Examiner's objections and/or rejections. The amendments to the claims are 
being made solely to expedite prosecution of the above-identified application. Applicants 
reserve the option to ftmher prosecute the same or similar claims in tbe present or another 
patent application. The amendments made to the claims are not related to any issues of 
patentability. 

In view of the remarks set forth above, it is respectfully submitted that this 
application is in condition for allowance. If there are any remaining issues or the 
Examiner believes thai a telephone conversation with Applicants* Attorney would be 
helpful in expediting prosecution of this application, the Examiner is invited to call the 
Elizabeth A. Hanley, Esq. at (617) 227-7400. 

Date: April 4, 2003 LAKVE & COCKFIELD, LLP 



SUMMARY 




Reg. No. 53,623 
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Marked Up Version of Claims to Show Changes Made 

1 . [Amended] A method of increasing ATP productio n in tho brain of a subject, 
comprising administering to said subject an effective amount of a creatine compound and 
an ATP enhancing agent, such that the ATP productio n in th e brain is increase d, wherein 
said creatine compound has the formula: 

n c^x-a — y 

2/' 



an4 ph^aceutjcally acceptable salts thereof, >yh^in; 

a) Y i? ?e|?cre4 fiWP ftq group consisting of: -COgl j , - NH O H, - N O^z 

SChR -Cf^OlNHSfoJ and -F^KWOHVOn wherein J is selected fam the group 
consisting of: hvdrogen 1 Cj-Cg straight chain alkyl, C^-C^ branc_he4 alkvl, C? -C fi 
alkenyK Cj -C g branched alkenyi, and aryl; 

b) A is selected from the group consisting of: C T CK, C i-C galkvl. C?- 
C galkenyl, C?-C^alkvnvl. and alkovl chain 7 each having 0-2 substituents wfticft 
are selected independently from the group consisting of: 

11 K, Wheye JK. selected from the group consisting of: C^C^ 

straight alkvl. Ci-Cx straight alkenvl. C|-C* straight alkovl, C^ C f branched alkvL 
C 1~ C 6 branched alkenyL and C^-C^ branched alkoyl. K having 0-2 substituents 
independently selected from the group consisting of: bromo. chloro. epoxy and acetoxy; 

2) an aryl group, wherein the arvl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2JL aq4 
-COCH2L where L is independently selected from the groiy consisting of: bromo. 
chjoro, epoxy and acetoxv. and 

3) -NH-M- wherein M is selected from the group consisting of: 



hydrogen, Cj-Ci alkvl. C^-C ^ alkenyl, Cj -P^ afroy* , r ^ mC ± branched c 3' Cj \ 
branched alkenvl. and branched alkovl: 
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c i X is selected from the group consisting of NR^ CHR | , CR | , Q and 

wherein R^ is selected from the group consisting of: 

_ I) hydrog en ; 

2) K where K is selected from jhejEOUp consisting of: C^-Cg straight 

alkvL Co-Cg strygty: alkenvi, Cj -C g straight alkovl. C^ -C g branched alkyl, C g-Cg 
hranched alkenvL and C^-Cft branched alkovl K haviiig 0-2 substituents independently 
selected from the group consisting of: bromo. chloro. epoxv and acetoxv: 

3) arvl group, wherein the arv| group is a 1-2 ring carbocycle pnfl 

contains 0 -2 substituents independently selected from the group consisting of: -CH 2 I- and 
-COCH2L where L is independently selected from the group consisting of: brorno, 
chloro, epoxv and acetoxv: 

4) a C^ -C o a-arrupo-w-methvl-w-adenosylcartoxvlic acid arrached 

via the w-methvl carbon: 

5) a Co a-aminQ-w-aza-w-met^iyl-w-adenQSvlcarboxylic acid 

attached via the w-metfryl carbon* and 

§) a Cs-Co a-amino-w-th ia-w-methyl-w-adenosvlcarboxylic acid 

attached via the w -methyl carbon: 

di Z| and Zo are chosen irKjepentifoitly from the group consisting of: c =0 1 

-NURo, -NRoQH: wherein 2j _and mav not both be =0 and wherein Ro is 

selected from the group consisting of: 

U hydrogen; 

_ — 2} K. where K is selected from the grou p consisting of: Cy -C fj straight 

alkyl; C9-O; straight alkenvl. Cj-C * straight alkovl. C *-C 6 branched alkvl, 

branched alkeriyt and C^C^ branched alkovl, K having 0-2 substituents independently 

selected from the group consist ing of: bramo. chloro. epoxy and acetoxv: 
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2) an arvl group, wherein the arvl group is a 1-2 ring car bocycle and 

contains 0-2 substituents independently selected from the croup consisting of: -CHgL and 
-COCHoL where L is independently selected from the group consisting of: bromo. 
chloro. epoxv and acetoxy: 

4} a C^-Ce a-amino-carboxvlic acid attache d via the w-carbon: 

5) B, wherein B is selected from the group consisting of: -COi H, - 

NHOB. -SChH. -N(h. OPfr=QyQH)(OJ) and -PfrOWQHlfQJl. wherein J is selected 
from the group consisting of: hydrogen, C \-C £ straight alkvl. C^-C.^ hranched^ alley! , 
Co-C* alkenvL C^-Cg branched aflcenyl, and arvl. wherein B is optionally connected to 
the nitrogen via, a Ji^fr selected from the group consisting of: Cj-O^ alkvl. alfcepyl . 
and C4-C 2 alkovl: 

6) -D-E. wherein D is selected from the group consisting of: C j -C3 

straight alkvl, C3 hranr h<*^ ^]y y \ | r 2' r * strai g h t alkenvL Ci branched alkenv l, Qj -C^ 
straight alVnyl, aryl ^ « y OV i : and E is selected from the group consisting of: 
-(P(h)^. where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phosnhate. 3'-phosphate or the aro matic ring of the base; -fP(=Q)f 0(7^X0)1^0, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -fffOMOHVCIfr ^-ll where m is 0-3 and O is a ribonucleoside connected 
via the ribose or the aromatic ring of the base: and an arvl group containing 0-3 
substituents chosen independently fro m the group consisting of: CI. Br. enoxv. acetoxv. 

~C(=Q)G. and -CO^G. where G is independently selected from ft e, g roup consisting 
ofLCldGg.straight alkvl, Ci-Ck straight alkenvl. C L -C g straight alkovl C j-C.^ hran^hed 
JltaLfiyCg branched alkenvL C-j-Cfi branched alkovl. wherein E mav be attached to 
any point to D, and if Pis alkvl or alk envl. D mav be connected at either or both ends by 
an amide linkage: an^ 

Z) -E, wherein E is selected from the group consisting of - 

(PO-QnNMP, where n is 0-2 and NMP is a ribonucleotide monop hos phate connected via 
the S'-phosphate 3'~phosphare orthe aromatic rine of the base: -rP(=n)f nrK-f)fnyf m _n 
where m is 0-3 and Q is a ri bonucleoside connected via the ribose or the aromatic ring of 
the base; -WKWOHVCHoll^-O. where m is 0-3 and Oisa ribonnclert<j d e connected 
via the ribose or the arom atic ring of the base: and an aryl group containing 0-3 
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SUfrWueqtq MqKPfenflY to M gff>HT Consisting Qfi Q n 3^ EFPKV, ftCfloav, 
-OG^ -C(=Q)G, and -CQ=G, where Q is independently selected from the group consisting 
of: C |-Cfi straight alkvL C? -C fi straight alkenvL C]-Cg straight aUcoyj, Cg -C ^ branched 
alkyl ? C^-Cg branched alkenvl 7 C^-Cg branched alkoyiy and if E is arvl. E may be 
connected by an amide linkage: 

g) if R] and at least one R2 group are presept. R | may be connected by a 
single or double bond to an group to form a cycle of 5 to 7 members: 

Q if two Rg groups are present they may be connected by a single or a 

double bond to form a cycle of ^ jo 7 members; and 

g) if Rj is present and Z^ or Zg is selected from the group consisting of - 

-CH2R2 and -NR^OH, then Rj may be connected by a sjngje or double fro;i4 \q 
the carbon or nitrogen of either Z± or Zo to form a evele of 4 to 7 members. 

6. [Amended] The method of claim 1 , wherein said ATP enhancing agent is a 
CoQs, vitamins, spin traps, carnitine, antioxidan ts, augars , vwcopocetine or combinations 
thereof. 

34. [Amended] A method of protecting the nervous system of a subject against 
oxidative damage, comprising administering to said subject an effective amount of a 
creatine compound and a neuroprotective agent, such that the nervous system of the 
subject is protected against oxidative damag e, wherein said creatine compound fras the 
formula: 

C^zX-A — Y 

2/ 

and pharmaceutjcally acceptable salts thereof, wherein; 

3) Y is selected from the gro up consisting of: -CO7H. -NHOH. -NCb- - 

SO^H. -C^NHSOnJ and -P (=OtfOH VOJV wherein J is selected from the group 
consisting of: hydrogen. CvCa straight chain alley? P,-C £ branched alkvl, C^-Cfi 
alkenvl. CyC* branched alkenvL and arvl; 



Received from < 6177424214 > at 4/4/03 1:51 :54 PM [Eastern Standard Time] 



Apr-04-03 02:03pm F rora-LAH I VE 4 COCKF I ELD, LLP 6177424214 T-237 P. 40/65 F-479 

U.S.S-N 09/687,575 Exwuner: K Covmgion 

Attorney Docket No.; AVZ-007CP3 Group An Unu: 1 625 

A is selected from The group consisting of: C. CR Cj-C^alkyl C2- 

g5glker ryl T Cg-C5alkyflvl. and Q -C5 alkoyl chain, eacfo fraying 0-2 substituents which 
are selected independently from the group consisting of: 

U fL where K js selected from the group co nsisting of; C] -Cg 

straight alkvl. C?~^ft straight alkenvL C| -C ^ straight alkovl. C^ -C fl branched alkyl. 
CyCfi brancfre4_alkeny^ and C4 - Q; branched alkoyl jC having 0-2 substituents 
independently selected from the group consisting of: bromo, chjoro, epoxy andacetoxy; 

2) an aryl group 1 wherein the aryl group is a 1-2 rjng cqrbocycle and 

contains 0-2 substituents independently selected from the group consisting of: -CH£L and 
-COCHjL where ^ is independently selected from the group consisting of: bromo. 
chlonx epoxv and acetoxy: and 

3) -NH-M,, wherein M is selected from the group consisting of: 

hydrogen, CI-C4 alkvL Ci-C/\ alkenvl. C\-C^ alkoyl, Cg -C ^ branched alkyj, C3-G4 
branched alkenvL m<\ branched alkoyl; 

c) ft; is selected from the group consisting of frfft } , CffR ] T CR i . O and S, 

wherein is selected from the group consisting of: 

1^ hydrogen: 

2} K where K is selected fro m the group consisting of: Cj-Cfi straight 

alkvL Co-Cf straight alkenvL Ci-Cf straight alkovL Ci-C& branched alkvL C i-Cjf 
branched alkenyL arid C 4-C 5 branched alkoyl, K having 0-2 substituents independently 
selected foprn tfa group consi^g qf; brprno, phlorft, eppsy .^.^eroxy; 

3) an arvl group, wherein the arvl group is a 1-2 ring carbocycle ang 

contains 0-2 substituents independently selected frorq the group consisting of: -CHoL and 
-CQCHoL where L is independently selected from the group consisting of: bromo. 
chloro. epoxv and acetoxv: 

4). a C 5 -C0 a-amino-w-methyl-w-adenosylcarboxvUc acid attached 

via the w-merhvl carbon: 
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S) a CVCg a-amino-w-a2a-w-^ethvl-w-adenosylcarboxyIjc acid 

attached via the w-methvl carbon: and 

6) a C5 -C 9 a-amino-w-thia-w-methyl-w-adenosvlcaiboxvlic acid 

anached via the w-methvl carbon: 

d) Z| 33d Zg are chosen independently from the groiy coflsisfoig of: =0., 

-CH^R^- -J^2 0H: wherein Z l "A Z 2 mav not 1x3111 bc ^ and wherein Rn is 
selected from the group consisting of: 

— U — hydrogen; 

2) K> where K is selected from the group consisting of: C^ C g straig ht 

alkvl: Cg-Cfi straight al)cenvl T C^C ^ straight alkovL C g-C g branched alkyl T C^-C^ 
branched ajkenvL and C4-C5 branched alkovl. K having 0-2 substituents independently 
selected from the group consisting of: bromo. c^iloro T epoxy and acetoxv: 

3) an arvl group 3 wherein the aryl group is a 1-2 ring cflrbocycle an4 

confoinq 0-2 substit^ts independently selected from the group consisting of: -CHjL and 
-CQCHo ^ where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxv: 

4> a C4 -C 3 a-amino-carboxylic acid attached via the w-cafbon; 

SI B. wherein B is selected from the group consisting of: -CQgH T - 

MIQlkiS O^ -N09, OPf =Q)f OH)fQJ) and -Pf=Q>f wherein J is selected 
from the group consisting of: hydrogen, Cj -C fi straight alkyl T C^ - QLbranched alkvl. 
C?~ C £ alkenvL C^rC^ branched alkenyl T and arvl. wherein B is optionally connected to 
the nitrogen via a linker selected from th e group consisting of: Cj-C 2 alkvl. Cn alkmy^ 
and C \-C 2 alkoyl: 

— — — -D-£. w herein D is selected from the gpup consisnpg of: -C3 

straight alkvl, branched alkyl, ^2" C 1 -*ftngh* alkenvl. branched alkeny l, C 1 ^" 
straight alkoyl, arvl and arovl; and E is selected from the group consistin g of: 
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-(PQ^NMP. where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phosphate. 3 T -phosphafe or the aromatic ring of the base: -[y(=Q)(QCJ^3XQ)]3 B ^ 
wh^re m is 0-3 and Q is a ribonucjeoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(QH)(Cff?) "{ n i -0, where m is 0-3 and O is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
subsritaents chosen independently from the group consisting of: Cl. Br, epoxy T acetoxy. 
-OG T -C(=Q)G, and -COgQ^ where G is independently selected from the group consisting 
of: Cj -C g straight alkvL Cf -C ft straight alkenvL C \ -Cg straight alkovl. C ^-C f branched 
alkyl, C^ -C g branched alkenyl, Cq-Cq branched alkoyl, wherein E maybe attached to 
any point to P. and if D is alkvl or alkenvl, D may be connected at either or both ends by 
an amide linkage; and 

7) -E, wherein E is selected from the group consisting of - 

fP0^) n NMP. where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the S'-phosphate T 3'-phosphate or the aromatic ring of the base: -ff (^XQQ^ ^XQ jl iQ- Qi 
where m is 0-3 and O is a ribonucleoside connected via the ribose or the aromatic ring of 
the base: [P(=0)(OH}(PS2 ] 1 m- Q - where m is 0-3 and O is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
subsrituents chose indepen4emly from the group consisting of: Cj, Br T epoxv ? acetoxy. 
-OG. -Cf =Q>G. and -CQ=G, where G js independently selected from the group consisting 
of:_C {^Cg straight alkvl. C^-C^ straight alkenvl. Cj-Cfi straight alkovl, C vCj ? branched 
alkyl 7 C3-Q5 branched alkenvL C4-C6 branched afcnyl; and if E is arvl, E may he 
connected bv an amide linkage: 

— ifEi and at least one Ro group are present. Rj may be connected b v a 

single or double bond to an R£ group to form a cycle of 5 to 7 members; 

ft if two Bg grou ps are present, thev may be connected bv a single or a 

double bond to form a cycle of 4 to 7 members: and 

g) if R] is present and or 2o is selected from the group consisting of - 

NHR?, and -Nl^Qff 1 ftj may be connected by a single or double bond tg 

the carbon or nitrogen of either Z\ Q** ZgJQ form a cycle of 4 to 7 members. 
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64. [New] A method for treating amyotrophic tateral sclerosis in a subject, 
comprising: 

administering to a subject a therapeutically effective amount of a 
combination of creatine, a creatine phosphate or a creatine compound and a 
neuroprotective agent, such that amyotrophic lateral sclerosis in said subject is treated, 
wherein said creatine compound has the formula: 

"CtsX—A — Y 

and pharmaceutical^ acceptable salts thereof; wherein: 



a) Y is selected from the group consisting of: -CO2H, -NHOK, -NO2, - 
SO3H, -C(=0)NHS02J and -P(=0)(OHXOJ), wherein J is selected from the group 
consisting of: hydrogen, C\-C& straight chain alkyl, C 3 -C 6 branched alkyl, C 2 -C 6 
alkenyl, C3-C6 branched alkenyl, and aryl; 

b) A is selected from the group consisting of: C a CH 7 Cj-Csalkyi, C 2 - 
CsaDcenyl, C2-Csalkynyl, and C\-Cs allcoyl chain, each having 0-2 substituents which 
are selected independently from the group consisting of: 



1) K, where K is selected from the group consisting of: C j -C$ 
straight alkyl, C2-C6 straight alkenyl, Cj-C 6 straight allcoyl, CyC$ branched alkyl, 
C3-C6 branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents 
independently selected from the group consisting of: broino, chloro, epoxy and acetoxy; 

2) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where I is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; and 



3) -NR-M, wherein M is selected from the group consisting of: 
hydrogen, q-C 4 alkyl, C 2 -C 4 alkenyl, Cj-C 4 alkoyl, C3-C4 branched alkyl, C 3 -C^ 
branched alkenyl, and C4 branched alkoyl; 



Received from < 6177424214 > at 4/4103 1:51:54 PM [Eastern Standard Time] 



I 

Apr-04-03 02:04pm Frora-LAHIVE & C0CKFIEL0, LLP 6177424214 T-237 P. 44/65 F-479 

U.S.S.N. 09/6S7.575 Examiner It Covwgion 

Anarnfiy Docket No.: AV2-007CP3 Group Art Unit: 1625 

42 

c) X is selected from the group consisting of NRj , CHRj, CRj, O and S, 
wherein R j is selected from the group consisting of: 

I J hydrogen; 

2) K where K is selected from the group consisting of: Cj-Cg straight 
alkyl, C2-C6 straight alkenyl, Cj-Cfi straight alkoyl, C3-C6 branched alkyl, C3-C6 
branched alkenyl, and C4-C6 branched alkoyl t K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring carbocyeje and 
contains 0-2 substituents independently selected from rhe group consisting of: -CH2i- and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C5-C9 a-amino-w-raeihyl-w-adenosylcarboxylic acid attached 
via the w-methy} carbon; 

5) a C5-C9 a-amino-w-aza-w-methyl-w-adenosylcarboxylic «*cid 
attached via the w-methyi carbon; and 

6) a C5-C9 a-amino-w-thia-w-methyl-w-adeaosylcarboxylic acid 
attached via the w-meihyl carbon; 

d) Z\ and 22 are chosen independently from the group consisting of: =0, 
-NUR2, -CH2R2* -NR2OH; wherein Zj and Z2 may not both be =0 and wherein R2 is 
selected from the group consisting of: 

1) hydrogen; 

2) K, where K is selected from the group consisting of: Cj-C6 straight 
alkyl; C2-C6 straight alkenyl, Cj-C 6 straight alkoyj, C 3 -C 6 branched alkyl, C 3 -Cg 
branched alkenyl, and C 4 -C 6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 
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3) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CHoL and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C4-Cg a-anuno-carboxylic acid attached via the w-carbon; 

5) B, wherein B is selected ftora the group consisting of; -CO2H, - 
NHOH, -SO3H, -NO2, OP(=0)(OH)(OJ) and -P(=0)(OU)(OJ), wherein J is selected 
from the group consisting of: hydrogen, Cj-Cg straight alkyl, Ci-C$ branched alkyl, 
C2-Cg alkenyl, C3-C6 branched alkenyl, and aryl, wherein B is optionally connected to 
the nitrogen via a linker selected from the group consisting of: Q-C2 alkyl, C2 alkenyl, 
and Cj-C2 aJkoyl; 

6) -D~E, wherein D is selected from the group consisting of: C1-C3 
straight alkyl, C3 branched ailcyl, C 2 -C 3 straight alkenyl, C 3 branched alkenyl, C r C 3 
straight aikoyl, aryl and aroyl- and E is selected from the group consisting of: 
-(P03) n NMP, where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phosphate, 3'~phosphate or the aromatic ring of the base; -[P(=O)(OCH3)(0)] m -Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -|?(=OXOHXCH2)]nrQ> where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
substuuents chosen independently from the group consisting of: CI, Br, epoxy, acetoxy, 
-OG, -C(^Q)G 7 and -CC^G, where G is independently selected from the group consisting 
of: Cj-Cg straight alkyl, C2-Cg straight ajkenyl, Cj -Cg straight alkoyl, C3-C6 branched 
alkyl, C3-C6 branched alkenyl, C4-C6 branched alkoyl, wherein E may be attached to 
any point to D, and if D is alkyl or alkenyl D may be connected at either or both ends by 
an amide linkage, and 

7) -E, wherein E is selected from the group consisting of - 
(P03) n NMP 9 where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the S'-phosphate, 3'-phosphate or the aromatic ring of the base; -[P( s OXOCH3)(0)] in -Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(OHXCH2)]nrQ. wbere m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
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substituents chose independently from the group consisting of: C\, Br, epoxy, acetoxy, 
-OG, -C(=0)G, and -CO=G, where G is independently selected from the group consisting 
of: C j-Cg straight alkyl, C2-C<s straight aljcenyl, Cj-Cg straight alkoyl, C3-C$ branched 
alkyl, CyC$ branched alkenyl, C4-C6 branched alkoyl; and if E is aryl, E may be 
connected by an amide linkage; 

e) if Rj and at least one R2 group are present, Rj may be connected by a 
single or double bond to an &> S*°up to form a cycle of 5 to 7 members; 

f) if two R2 groups are present, they may be connected by 3 single or a 
double bond to form a cycle of 4 to 7 members; and 

g) if Rj is present and Z\ or Z2 is selected from the group consisting of - 
NHR2> -CH2R2 -NR2°H, then Rj may be connected by a single or double bond to 
the carbon or nitrogen of either Zj or Z2 to form a cycle of 4 to 7 members. 

65. [New] The method of claim 64 9 wherein said neuroprotective agent is a 
mitochondrial cofactor. 

66. [New] The method of claim 65, wherein said mitochondrial cofector is 2,3 
dimethoxy-5-methyl-6-decaprenyl benoquinone. 

67. [New] The method of claim 64. wherein said neuroprotective agent is an electron 
transport chain regulator. 

68. [New] The method of claim 64, wherein said electron transport chain regulator is 
nicotinamide. 

69. [New] The method of claim 64, wherein said neuroprotective agent is a spin trap. 

70. [New] The method of claim 69, wherein said spin trap is PBN, 

71. [New] The method of claim 64, wherein said neuroprotective agent is a cofactor 
for normal cellular metabolism. 
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72, [New] The method of claim 7 1 , wherein said cofactor is carnitine. 

73, [New] The method of claim 64, wherein said neuroprotective agent is an 
antioxidant. 

74, [New] The method of claim 73, wherein said antioxidant is vitamin E. 

75- [New] The method of claim 64, wherein said neuroprotective agent is a vitamin. 

76. [New] The method of claim 75, wherein said vitamin is riboflavin. 

77. [New] The method of claim 64, further comprising administering at least one 
additional neuroprotective agent or creatine compound. 

78. [New] The method of claim 64, wherein said creatine compound is creatine, 

79. [New] The method of claim 64, wherein said creatine compound is creatine 
phosphate. 

80. [New] The method of claim 64, wherein said creatine compound is cyclocnearine. 

8 1 . [New] The method of claim 64, wherein said creatine compound is cyclocreatine 
phosphate. 

82. [New] The method of claim 64, wherein said creatine compound is 
homocyclocreatine. 

83. [New] The method of claim 64, wherein said subject is a mammal. 

84. [New] The method of claim 83, wherein said subject is a human. 

85. [New] The method of claim 64> wherein said neuroprotective agent is selected 
from the group consisting of approved drugs for the prevention or treatment of 
neurodegenerative diseases, inhibitors of glutamate excitotoxicity, growth factors, nitric 
oxide synthase inhibitors, cydooxygenase 2 inhibitors, aspirin, ICE inhibitors, 
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neuroimmunopbilis, N-acetylcystene, antioxidants, Hpoic acid, vitamins, cofactors, and 
CoQIO. 

86. [NewJ A method for treating Parkinson's disease in a subject, comprising: 

administering to a subject a therapeutically effecti ve amount of a 
combination of creatine, a creatine phosphate or a creatine compound and a 
neuroprotective agent, such that Parkinsons disease in said subject is treated, wherein 
said creatine compound has the formula; 

*0=x-a — y 

and pharmacemicajly acceptable salts thereof, wherein: 

a) Y is selected from the group consisting of: -CO2H. -NHOH, -NO2, - 
SO3H, -C(«0)NHS02 J and -P(O)(0H)(0J), wherein J is selected from the group 
consisting of: hydrogen, Cj-Cg straight chain alkyl, C3-C6 branched alkyl, C2-C6 
alkenyl, C3-C6 branched alkenyl, and aryl; 

b) A is selected from the group consisting of: C, CH, Cj-Csalkyl, C2- 
Csalkenyl, C2-C5alkynyl, and alkoyl chain, each having 0-2 substituents which 
are selected independently from the group consisting of: 

1) K, where K is selected from the group consisting of: Cj -Cg 
straight alkyl, C 2 -C 6 straight alkenyl, CyC 6 straight alkoyl, C 3 -C 6 branched alkyl, 
C3-C6 branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents 
independently selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

2) an aryl group, wherein the aryl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2I- and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; and 

3) -NH-M, wherein M is selected from the group consisting of: 
hydrogen. q~C 4 alkyl, C 2 -C 4 alkenyl, C } -C A alkoyl, C3-C4 branched alkyl, C3-C4 
branched alkenyl, and C 4 branched alkoyl; 
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c) X is selected from the group consisting of >JRi, CHRi, CRi, O and S, 
wherein R| is selected from the group consisting of: 

1) hydrogen; 

2) K where K is selected from the group consisting of: C j-Cg straight 
alkyl, C2-C6 straight alkenyl, Cj-C<5 straight alkoyl, C3-C6 branched alkyi, C3-C6 
branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: biomo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of; and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C5-C9 a-amino-w-methyl-w-adenosylcaiboxyiic acid attached 
via the w-metbyl carbon; 

5) a C5-C9 a-amino-w-aza-w-methyl-w-adenosylcarboxylic acid 
attached via the w-methyl carbon; and 

6) a C5-C9 a-amino-w-thia-w-methyl-w-adenosylcarboxylic acid 
attached via the w-raethyl carbon; 

d) Z\ and Z2 are chosen independently from the group consisting of: K), 
-NHR2, -CH2R2* -NR2OH; wherein Zj and Z2 may not both be =0 and wherein R2 is 
selected from the group consisting of: 

1) hydrogen; 

2) K, where K is selected from the group consisting of; C\-C^ straight 
alkyl; C 2 -C6 straight alkenyl, Cj-Cg straight alkoyl, C 3 -Cg branched alkyi, CyC^ 
branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 
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3) an aryi group, wherein the aryl group is a 1-2 ring cart>ocycie and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where JL is independently selected from the group consisting of: bromo, 
cbloio, epoxy and acetoxy; 

4) a C4-C8 a-amino-carboxylic acid attached via the w-carbon; 

5) B, wherein B is selected from the group consisting of: -CO2H, - 
NHOH, -S0 3 H, -NO2, OP(-O)(0H)(0j) and -P(-OXOH)(OJ), wherein J is selected 
from the group consisting of: hydrogen. C V C 6 straight alkyl, C 3 -C 6 branched aikyi, 
C2-C6 alkeoyl, C3-C6 branched alkenyL and aryl, wherein B is optionally connected to 
the nitrogen via a linker selected from the group consisting of: C]-C2 alkyl, C2 alkenyl. 
and CJ-C2 alkoyl; 

6) -D-E, wherein D is selected from the group consisting of: Cj-C 3 
straight alkyl, C 3 branched alkyl, C 2 -C 3 straight alkenyl, C 3 branched alkenyl, Cj-C3 
straight alkoyl, aryl and aroyl; and E is selected from the group consisting of: 
-(P0 3 ) n NMP, where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S^phosphate, 3'-phosphate or the aromatic ring of the base; -(TCOXOCHaXO^-Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(OH)(CH2)] m -Q, where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
substituents chosen independently from the group consisting of: Cl, Br, epoxy, acetoxy, 
-OG, -C(=Q)G 7 and -CO2G, where G is independently selected from the group consisting 
of: Cj-Cs straight alkyl, C2-C6 straight alkenyl, C j -C 6 straight alkoyl C 3 -C6 branched 
alkyl, C 3 -Cg branched alkenyl, C4-C6 branched alkoyl, wherein E may be attached to 
any point to D, and if D is alkyl or alkenyl, D may be connected at either or both ends by 
an amide linkage; and 

7) -E, wherein E is selected from the group consisting of - 
(P0 3 ) n NMP, where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the S'-phosphate, 3 T -phosphate or the aromatic ring of the base; -[P(=OXOCH 3 )(0)] m -Q > 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(OH)(CH 2 )] m -Q, where m is 0-3 and Q is a ribonucleoside connected 
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via the ribose o r the aromatic ring of the base; and an aryl group containing 0-3 
substituents chose independently from the group consisting of: C\, Br, epoxy, acetoxy, 
-OG, -C(«0)G, and -CO=G, where G is independently selected from the group consisting 
of: C yC(> straight alkyl, C2-Cg straight alkenyl, C j-Cg straight aUcoyl a C^-Cs branched 
alkyK C3-C6 branched alkenyl, C4-C6 branched alkoyl; and if E is aryl, E may be 
connected by an amide linkage; 

e) if Rj and at least one R2 group are present, Rj may be connected by a 
single or double bond to an R2 group to form a cycle of 5 to 7 members; 

0 if two R2 groups are present, they may be connected by a single or a 
double bond to form a cycle of 4 to 7 members; and 

g) if Rj is present and Zj or Z2 is selected from the group consisting of - 
NHR2, -CH2R2 and -NR2OH, then Rj may be connected by a single or double bond to 
the carbon or nitrogen of either Zj or Z2 to form a cycle of 4 to 7 members. 

87. [New] The method of claim 86, wherein said neuroprotective agent is a 
mitochondrial cofactor. 

88. [New] The method of claim 88, wherein said mitochondrial co&ctor is 2,3 
dimethoxy-5-methyl-6-decaprenyl benoquinone. 

89. [New] The method of claim 88, wherein said neuroprotective agent is an electron 
transport chain regulator. 

90- [New] The method of claim 89, wherein said electron transport chain regulator is 
nicotinamide. 

91 , [New] The method of claim 86, wherein said neuroprotective agent is a spin trap. 

92, [New] The method of claim 91, wherein said spin trap is PBK 

93, [New] The method of claim 86, wherein said neuroprotective agent is a cofactor 
for normal cellular metabolism. 
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94. [New] The method of claim 93, wherein said cofactor is carnitine. 

95. [New] The method of claim 86, wherein said neuroprotective agent is an 
antioxidant. 

96. [New] The method of claim 95, wherein said antioxidant is vitamin E. 

97. [New] The method of claim 86, wherein said neuroprotective agent is a vitamin. 

98. [New] Tbe method of claim 97, wherein said vitamin is riboflavin. 

99. [New] The method of claim 86, further comprising administering at least one 
additional neuroprotective agent or creatine compound. 

100. [New] The method of claim 86, wherein said creatine compound is creatine. 

101 . [New] The method of claim 86, wherein said creatine compound is creatine 



1 02, [New] The method of claim 86, wherein said creatine compound is cycjocreatine. 

1 03, [New] The method of claim 86, wherein said creatine compound is cyclocreatine 
phosphate. 

104- [New] The method of claim 86 7 wherein said creatine compound is 
homocyciocreatine. 

105. [New] The method of claim 86, wherein said subject is a mammal. 

106. [New] The method of claim 105, wherein said subject is a human. 

107. [New] The method of claim 86, wherein said neuroprotective agent is selected 
from the group consisting of approved drugs for the prevention or treatment of 
neurodegenerative diseases, inhibitors of glutaraate excitotoxicity, growth factors, nitric 



phosphate. 
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oxide synthase inhibitors, cyclooxygenase 2 inhibitors, aspirin, ICE inhibitors, 
neuroimmunophilis, N-acetylcystene, antioxidants, lipoic acid, vitamins, cofectors, and 
CoQlO. 

108. [New] A method for treating Huntington's disease in a subject, comprising: 

administering to a subject a therapeutically effective amount of a 
combination of creatine, a creatine phosphate or a creatine compound and a 
neuroprotective agent, such that amyotrophic lateral sclerosis is treated, wherein said 
creatine compound has the formula: 

C^=X-A — Y 

and pharmaceutical^ acceptable salts thereofc wherein: 

a) Y is selected from the group consisting of: -CChH, -NHOH, -NO2, - 
SOjH, -CO*0)NHS02J and -POO)(OHXOJ)> wherein J is selected from the group 
consisting of: hydrogen, Cj-Cg straight chain alkyl, C3-C6 branched alkyl, C2-Cg 
alkenyl, CyC$ branched alkenyl, and aryU 

b) A is selected from the group consisting of: C, CH> Cj-Cfalkyi, 
Csalkenyl, C2-C5alkynyl> and C\-Cs alkoyl chain, each having 0-2 substituents which .-. 
are selected independently from the group consisting of: 



1) K, where K is selected from the group consisting of: C\ -C^ 
straight alkyl, C2-Cg straight alkenyl, q-Cg straight alkoyl, C 3 -C 6 branched alkyl, 
C3-C6 branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents 
independently selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 



2) an aryl group, wherein the aryl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; and 
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3) -NH-M, wherein M is selected from the group consisting of: 
hydrogen, C1-C4 alkyi, C2-C4 alkenyl, C1-C4 alkoyl C 3 -C4 branched alkyi, C3-C4 
branched alkenyl, and C4 branched alkoyi; 

c) X is selected from the group consisting of NRj, CHRj, CRi, O and S, 
wherein is selected from the group consisting of: 

1) hydrogen; 

2) K where K is selected from the group consisting of: Cj-Cg straight 
alkyl, C2-C6 straight alkenyl, Cj-Ce straight alkoyl, C3-C6 branched alkyl, C3-C6 
branched alkenyl. and C4-C5 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C5-C9 a-araino-w-methyl-w-adenosylcarboxylic acid attached 
via the w-methyl carbon; 

5} a C5-C9 a-amino-w-aza-w-raethyl-w-adenosylcarboxylic acid 
attached via the w-methyl carbon; and 

6) a C5-C9 a-arnino-w-thia-w-roethyl-w-adenosylcarboxyUc acid 
attached via the w-methyl carbon; 

d) Z\ and Z2 are chosen independently from the group consisting of: =0, 
-NHR2, -NR2°H; wherein Zj and Z2 may not both be =0 and wherein R2 is 
selected from the group consisting of: 

I) hydrogen; 
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2) K, where K is selected from the group consisting of: C[-C6 straight 
alkyl; C2-C6 alkenyl, Cj-Cg straight alkoyl, C3-C6 branched alkyl, C3-C6 

branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: broxno, chloro, epoxy and acetoxy; 



3) an aryl group, wherein the aryl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
cbloro, epoxy and acetoxy; 

4) a C4-C8 a-amino-carboxylic acid attached via the w-caibon; 

5) B, wherein B is selected from the group consisting of: -CO2H, - 
NHOH, ~S0 3 H, -NO2, OP(=0)(OH)(OJ) and -P(=0)(OH)(QI). wherein J is selected 
from the group consisting of: hydrogen, Cj-Cfi straight alkyl, C3-C6 branched alkyl, 
C2-C6 alkenyl, C3-C0 branched alkenyl, and aryl, wherein B is optionally connected to 
the nitrogen via a linker selected from the group consisting of: Cj-C2 alkyl, C2 alkenyl, 
and Cj-C2 alkoyl; 

6) -D-E, wherein D is selected from the group consisting of: C 1-C3 
straight alkyl, C3 branched alkyl, C2-C3 straight alkenyl, C3 branched alkenyl, C1-C3 
straight alkoyl, aryl and aroyl; and E is selected from the group consisting of: 
-(P°3)nNMP, where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phospbate, 3'~phosphate or the aromatic ring of the base; -[PC^XCX^XO^Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(OH)(Cfl2)] iri -Q > where ra is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
substituents chosen independently from the group consisting of, Cl, Br, epoxy, aceioxy, 
-OG, -C(=KD)G, and -CO2G, where G is independently selected from the group consisting 
of: Cj-C 6 straight alkyl, C 2 -C6 straight alkenyl, Ci -C^ straight alkoyl, C3-C6 branched 
alkyl, C3-C6 branched alkenyl, C4-C6 branched alkoyl, wherein E may be attached to 
any point to D, and if D is alkyl or alkenyl, D may be connected at either or both ends by 
an amide linkage; and 
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-E, wherein E is selected from the group consisting of - 



(POs^NMP, where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the 5'-pbosphate, 3'-phosphate or the aromatic ring of the base; -[P(=Q)(OCH3X0)]in-Q» 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=0)(OH)(CH2)]jn"*Q» where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aiyl group containing 0-3 
substituents chose independently from the group consisting of: Cj 7 Br, epoxy, acetoxy, 
~OG, *C( ::! 0)G > and -COK3, where G is independently selected from the group consisting 
of; C ]-Cg straight alkyl 7 C2-C<j straight alkenyl, Cj-Cs straight alkoyl, Ci-Cq branched 
aJkyl, C3-C6 branched alkenyl, C4-C6 branched alkoyl; and if E is aryl, E may be 
connected by an amide linkage; 

e) if Rj and at least one R2 group are present, Rj may be connected by a 
single or double bond to aji R2 group to form a cycle of 5 to 7 members; 

f) if two R2 groups are present, they may be connected by a single or a 
double bond to form a cycle of 4 to 7 members; and 

g) if Rj is present and Z 1 or Z2 is selected from the group consisting of - 
NHR2, -CH2R2 and -NR2°H» then Rj may be connected by a single or double bond to 
the carbon or nitrogen of either Z\ or Z2 to form a cycle of 4 to 7 members. 

109. [New] The method of claim 108, wherein said neuroprotective agent is a 
mitochondrial cofactor. 

110. [New] The method of claim 109, wherein said mitochondrial cofactor is 2,3 
dimethoxy-5-methyl-6-decaprenyl benoquinone. 

I II - [New] The method of claim 108, wherein said neuroprotective agent is an 
electron transport chain regulator, 

112. [New] The method of claim 108, wherein said electron transport chain regulator 
is nicotinamide. 
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113. [New] The method of claim 108, wherein said neuroprotective agent is a spin 
trap. 

1 14. [New] The method of claim 1 13, wherein said spin trap is PBN. 

1 15. [New] The method of claim 108, wherein said neuroprotective agent is a cofector 
for normal cellular metabolism. 

116. [New] The method of claim 115 y wherein said cofactor is carnitine. 

1 17. [New] The method of claim 108, wherein said neuroprotective agent is an 
antioxidant. 

118. [New] The method of claim 117, wherein said antioxidant is vitamin E. 

1 19. [New] The method of claim 108, wherein said neuroprotective agent is a vitamin. 

1 20. [New] The method of claim 119, wherein said vitamin is riboflavin. 

121. [New] The method of claim 108, further comprising administering at least one 
additional neuroprotective agent or creatine compound. 

122. [New] The method of claim 108, wherein said creatine compound is creatine. 

123. [New] The method of claim 108, wherein said creatine compound is creatine 
phosphate. 

124. [New] The method of claim 1 08, wherein said creatine compound is 
cyclocreatine. 

125. [New] The method of claim 108, wherein said creatine compound is 
cyclocreatine phosphate. 

126. [New] The method of claim 108, wherein said creatine compound is 
homocyclocreatine. 
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1 27. [New] The method of claim 1 08, wherein said subject is a mammal. 

128. [New] The method of claim 127, wherein said subject is a human. 

129. {New] The method of claim 108, wherein said neuroprotective agent is selected 
from the group consisting of approved drugs for the prevention or treatment of 
neurodegenerative diseases, inhibitors of glutamate excitotoxicity, growth factors, nitric 
oxide synthase inhibitors, cyclooxygenase 2 inhibitors, aspirin, ICE inhibitors, 
neuroimmunophilis, N-acetyicystene, antioxidants, lipoic acid, vitamins, cofactors, and 
CoQlO. 

1 30. [New] A pharmaceutical composition for modulating a nervous system disease in 
a subject, comprising 

a synergistically effective amount of a combination of a creatine compound 
having the formula 

C=X-A — Y 

and pharmaceutical^ acceptable salts thereof, wherein said nervous system 
disease is amyotropluc lateral sclerosis, Huntington's disease or Paricinson's disease, and 
wherein: 

a) Y is selected from the group consisting of; -CO2H, -NHOH, -NO2, - 
SO3H, -C(=0)NHS0 2 J and -P(=0)(OHXOJ), wherein J is selected from the group 
consisting of: hydrogen, Cj-C 6 straight chain alkyl. C 3 -C 6 branched alkyl, C2-C6 
alkenyl, CyC$ branched alkenyl, and aryl; 

b) A is selected from the group consisting of: C, CH, Cj-Csallcyl, C2- 
Csalkeny], C 2 -C5dtkynyl, and C1-C5 alkoyl chain, each having 0-2 substituents which 
are selected independently from the group consisting of: 

1) K, where K is selected from the group consisting of: C j -Cg 
straight alkyl, C 2 -Qs straight alkenyl, Cj-Cg straight alkoyl, CyC 6 branched alkyl, 
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C3-C6 branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents 
independently selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

2) an ajyl group, wherein the aryl group is a 1 -2 ring carbocycle and 
contains 0-2 substituents independently selected from the group cousi$ting of: -CH2L and 
-COCH2L where X. is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; and 

3) -NH-M, wherein M is selected from the group consisting of; 
hydrogen, Cj-C 4 alkyl, C2-C4 alkenyl, C|-C 4 alkoyl, C3-C4 branched alkyl C3-C4 
branched alkenyl, and C 4 branched alkoyl; 

c) X is selected from the group consisting of NR j, CHRj F CR], O and S, 
wherein K\ is selected from the group consisting of: 

1) hydrogen; 

2) K where K is selected from the group consisting of: Cj-Cg straight 
alkyl, C2-Cg straight alkenyl, Cj-Cg straight alkoyl, C3-C6 branched alkyl, C3-C6 
branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epo*y and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2X- and 
-COCH2L where L is independently selected from the group consisting of: bromo 7 
cbloro, epoxy and acetoxy; 

4) a C5-C9 a-amino'W-metbyl-w-adenosylcarboxylic acid attached 
via the w-methyl carbon; 

5) a C5-C9 a-amino-w-aza-w-methyl-w-adenosylcarboxylic acid 
attached via the w-methyl carbon; and 

6) a C5-C9 a-amino-w-thia-w-methyl-w-adenosylcarboxyhc acid 
attached via the w-methyl carbon; 
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d) Z\ and Z2 are chosen independently from the group consisting of: =0, 
-NHR2, -CH2ft2» -NR2OH; wherein Zj and Z2 may not both be =0 and wherein R2 is 
selected from the group consisting of: 

1) hydrogen; 

2) K, where K is selected from the group consisting of: CyC^ straight 
alkyl; C2-C6 straight alkenyl, Cj-Cg straight alkoyl, C 3 -Cg branched alkyl, C3-C6 
branched alkenyl, and C4-C6 branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
wherein the aryl group contains 0-2 substituents independently selected from the group 
consisting of: -Cfl2L and -COCH2L where L is independently selected from the group 
consisting of: bromo, chloro, epoxy and acetoxy; 

4) a C4-C8 a-amino-c aiboxylic acid anached via the w-carbon; 

5) B, wherein B is selected from the group consisting of: -C02H, - 
NROH, -SO3H, -N0 2 , 0P(=O)(0H)t0J) and -P(=0)(OH)(OJ), wherein J is selected 
from the group consisting of: hydrogen, Ci-Cs straight alkyl, CyC$ branched alkyl, 
c 2" c 6 alkenyl, C3-C6 branched alkenyl, and aryl, wherein B is optionally connected to 
the nitrogen via a linker selected from the group consisting of: Cj-C 2 c 2 alkenyl, 
and Cj-Co ^lkoyl; 

6) -D-E, wherein D is selected from the group consisting of: C1-C3 
straight alkyl, C 3 branched alkyl, C2-C3 straight alkenyl, C3 branched alkenyl, C1-C3 
straight alkoyl, aryl and aroyl; and E is selected from the group consisting of: 
-{PGs^NMP. where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phospbate, 3'^hosphate or the aromatic ring of the base; -[P(=O)(QCH3X0)} TO -Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=O)(0H)(CH2)]m'Q' w ^ere m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
substituents chosen independently from the group consisting of: CI, Br, epoxy, acetoxy, 
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-OG. -C(«0)G, and -CO2G, where G is independently selected from the group consisting 
of: C\-C& straight alkyl, Cj-C^ straight alkenyl, Cj -C<j straight alkoyl, C3-QS branched 
alkyl, C3-C6 branched alkenyl, C 4 -Cg branched alkoyl, wherein E may be attached to 
any point to P, and if O is alkyl or alkenyl, 0 may be connected at either or both ends by 
an amide linkage; and 



(POsfoNMP, where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the 5'-pbosphate 7 3'-phospbate or the aromatic ring of the base; -[P(=OKOCH3XO)J in -Q > 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(0)(OH)(CH2);| ra -Q, where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
substiments chose independently from the group consisting of: Cj, Br, epoxy, acetoxy, 
-OG, -C(=0)G, and -COK3, where G is independently selected from the group consisting 
of: C i-Cg straight alkyl, C2-C6 straight alke&yl, Cj-Cfi straight alkoyl, C3-C6 branched 
alkyl, C3-C6 branched alkenyl C 4 -Cg branched alkoyl; and if E is aryl, E may be 
connected by an amide linkage; 

e) if Rj and at least one R2 group are present, Rj may be connected by a 
single or double bond to an R2 group to form a cycle of 5 to 7 members; 

0 if two R2 groups are present, they may be connected by a single or a 
double bond to form a cycle of 4 to 7 members; and 

g) if Rj is present and Z j or Z2 is selected from the group consisting of - 
NHR2, -CH2R2 *d -N&20H, then Ri may be connected by a single or double bond to 
the carbon or nitrogen of either Z\ or Z2 to form a cycle of 4 to 7 members; and 
a neuroprotective agent and a pharmaceutical^ acceptable carrier. 

131, [New] The pharmaceutical composition of claim 130 3 wherein said creatine 
compound is creatine. 

132. [New] A packaged nervous system disease modulator, comprising 
a creatine compound having the formula 



7) 



-E> wherein E is selected from the group consisting of- 
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C-=X~A — Y 
and pharmaceutical^ acceptable salts thereof; wherein: 

a) Y is selected from the group consisting of: -CQ2H, -NBOH, -tflb, - 
SO3H, -C(^0)NHSf>2J and -P(«OXOH)(OJ), wherein J is selected from the group 
consisting of: hydrogen, C^C^ straight chain alkyl CyC^ branched alkyl C2-C6 
alkenyi, C3-C6 branched alkenyl and aryl; 

b) A is selected from the group consisting of; C, CH, Cj-Csaikyl C2- 
C 5 alkenyl, C2-Csalkynyl, and CyC$ alkoyl chain, each having 0-2 substituents which 
are selected independently from the group consisting of: 

1) K, where K is selected from the group consisting of: Ci 
straight alkyl, C2-Cg straight alkenyl, Cj-C 6 straight alkoyl C^C 6 branched alkyl, 
C3-C6 branched alkenyl, and C 4 -Cg branched alkoyl, K having 0-2 substituents 
independently selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

2) an aryl group, wherein the aryl group is a 1-2 ring carbocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CH2L and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; and 

3) -NH-M, wherein M is selected from the group consisting of: 
hydrogen, q-C 4 alkyl, C2-C4 alkenyl, q-C 4 alkoyl, CyC 4 branched alkyl, C3-C4 
branched alkenyl and C4 branched alkoyl; 

c) X is selected from the group consisting ofNRj, CHRj, CRj, O and S, 
wherein Rj is selected from the group consisting of: 

1) hydrogen; 

2) K where K is selected from the group consisting of: C j -Cg straighr 
alkyl C 2 -C 6 straight alkenyl Cj-Cg straight alkoyl, C 3 -C 6 branched alkyl C3-C6 
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branched alkenyl, and Cq-Cfi branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of: bromo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a i-2 ring catbocycie and 
contains 0-2 substituents independently selected from the group consisting of: -CH2t and 
"COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C5-C9 a-amino-w-methyl-w-adenosylcarhoxylic acid attached 
via the w-methyi carbon; 

5) a C5-C9 a^amioo-w-aza-w-methyl-w-adenosylcarboxyUc acid 
attached via the w-methyl carbon; and 

6) a C5-C9 a-amino-w-tbia-w-niethyl-w-adenosyicarboxylic acid 
attached via the w-methyl carbon; 

d) Zj and Z2 are chosen independently from the group consisting of: =0, 
-CH2R2. -NR2OH; wherein Z\ and Z% may not both be =0 and wherein R2 is 
selected from the group consisting of: 

\) hydrogen; 

2) K, where JC is selected from the group consisting of: Cj-C<j straight 
allcyl; C2-C6 straight alkenyl, Cj-Cg straight aikoyi, C 3 -Cg branched alkyl, C3-C6 
branched aljcenyl, and branched alkoyl, K having 0-2 substituents independently 
selected from the group consisting of; bromo, chloro, epoxy and acetoxy; 

3) an aryl group, wherein the aryl group is a 1-2 ring caibocycle and 
contains 0-2 substituents independently selected from the group consisting of: -CJfrt and 
-COCH2L where L is independently selected from the group consisting of: bromo, 
chloro, epoxy and acetoxy; 

4) a C4-C8 a-amino-carboxylic acid attached via the w-caibon; 
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5) B. wherein B is selected from the group consisting of; -CO2H, - 
NHOH, -SO3H, OP(K))COHKOJ) and -P(=O)(0H)(OJ), wherein J is selected 
from the group consisting of: hydrogen, Cj-C<$ straight alkyl, C3-Q; branched alkyl, 
C2-C6 alkenyl, CyC$ branched alkenyl, and aryi, wherein B is optionally connected to 
the nitrogen via a linker selected from the group consisting of: CJ-C2 *Bcyl> C2 alkenyl, 
and CJ-C2 alkoyl; 

6) -D-E, wherein D is selected from the group consisting of: C1-C3 
straight ftfkyl C3 branched alkyl, C2-C3 straight alkenyl, C3 branched alkenyl, Cj^C3 
straight alkoyl, aryl and aroyl; and E is selected from the group consisting of: 
HP03) n NMP, where n is 0-2 and NMP is ribonucleotide monophosphate connected via 
the S'-phosphate, 3 r -phospbate or the aromatic ring of the base; -(P(=O)(OCH3)(0)] m -Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(O)(0H)(CH2)] m -Q» where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryl group containing 0-3 
subsrituents chosen independently from the group consisting of; Cl f Br, epoxy, acetoxy, 
-GG, -C£0)G, and -CO2G, where G is independently selected from the group consisting 
of: Cj-C 6 straight alkyl, C2-C 6 straight alkenyl, C x -C6 straight aUcoyl, C 3 -C 6 branched 
alkyl, C3-C6 branched alkenyl, C4-C6 branched alkoyl, wherein E maybe attached to 
any point to D, and if D is alkyl or alkenyl, D may be connected a; either or both ends by 
an amide linkage; and 

7) -E, wherein E is selected from the group consisting of - 
(P0 3 ) n NMP ) where n is 0-2 and NMP is a ribonucleotide monophosphate connected via 
the S'-phospbate, 3 T -phosphate or the aromatic ring of the base; -[PH)XOCH3)(0)] m -Q, 
where m is 0-3 and Q is a ribonucleoside connected via the ribose or the aromatic ring of 
the base; -[P(=OXQH)(CH2)] m *Q, where m is 0-3 and Q is a ribonucleoside connected 
via the ribose or the aromatic ring of the base; and an aryi group containing 0-3 
substituents chose independently from the group consisting of: Cj, Br, epoxy, acetoxy, 
-OG, -C(=0)G, and -CO=G, where G is independently selected from the group consisting 
of: C j-C 6 straight alkyl, C 2 -C 6 straight alkenyl, Cj-C$ straight alkoyl, C 3 -C 6 branched 
alkyl. C 3 -C 6 branched alkenyl, C4-C6 branched alkoyl; and if £ is aryl. E may be 
connected by an amide linkage; 
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e) if Rj and at least one R2 group are present, R\ may be connected by a 
single or double bond 10 an R2 group to form a cycle of 5 to 7 members; 

f) if two R2 groups are present, they may be connected by a single or a 
double bond to form a cycle of 4 to 7 members; and 

g) if R] is present and Zj or Z2 is selected from the group consisting of - 
NHR2, -Cf?2 R 2 -NR^OH, then R\ may be connected by a single or double bond to 
the carbon or nitrogen of either Z j or Z2 to form a cycle of 4 to 7 members; and 

a neuroprotective agent, both packaged with instructions for using an effective amount of 
a combination of the creatine compound and said neuroprotective agent as a nervous 
system disease modulator, wherein said nervous system disease is amyotrophic lateral 
sclerosis, Parkinson's disease or Huntington's disease. 
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